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tion, the latter consisting of the cupric chloride from the anodes and calcium chloride.
The barrels gave considerable trouble owing to leakage, which increased with the rise of temperature and with the growing percentage of cuprous chloride in the solution.
The chemical reaction of a hot solution of cupric chloride on cupriferous pyrites and pyrrhotitc caused a large portion of the iron to be dissolved and on this account a much higher percentage of cupric chloride had to be used in the leaching solution than would seem necessary for the ore alone. Generally 50 per cent, of the copper in the ore was obtained in the first leaching, but the remainder in the richer ores required 3 or 4 leachings, and in the poorer ores from ten to twelve leachings were required to get a satisfactory extraction on the remaining half. This unsatisfactory result was caused by the high percentages of iron in the ore, the absorption of water by the calcium chloride, and the consequent dilution of the solutions, and also by the insufficient evaporating and heating arrangements. The slimes were filter pressed after leaching in order to extract as much as possible of the solution from them. The cathodes consisted of thin copper plates of 0.25 square meter surface, and the anodes of paraffined carbon rods. The anode-and cathode compartments were separated by a diaphragm of parchment enclosed in jute linen. These diaphragms wore easily ruptured so that a mixture of the anode and cathode solutions frequently occurred. The carbon anodes quickly disintegrated, and the fragments of the anodes collected at the bottom of the cells, and pressing against the parchment,- produced rupture.
As a result of these difficulties the daily output of copper of the plant was only 50 to 80 per cent, of the theoretical amount. The copper obtained by the Iloepfner process was of good quality in spite of the fact that it was precipitated from somewhat impure solutions. Analysis showed only traces of iron, arsenic,, antimony and lead; nickel and cobalt amounting to 0.0012 per cent, and molybdenum 0.0023 per cent.
Many of the difficulties which militated against the Hoepfner process at the time these plants were in operation, would certainly not present any great impediments at the present time. The cost of fine grinding is no longer considered much of a problem, in view of the fact that immense quantities of material is ground exceedingly fine and at very low cost, in tubemills, in which the grinding is done either wet or dry. The agitation of this product with a leaching solution is also easily and cheaply accomplished. The filtering of slimes has also been worked out, but the filtering of acid copper slimes is not as easy as filtering cyanide slimes, nevertheless it should not present any very serious difficulties. Graphitized carbons have solved the practical difficulty of the anode when depositing copper from chloride solutions. Such anodes are strong and durable. Diaphragms could very likely be made of Refining) p. 255. as to the probable cost of handling Ray ore by wet concentration in the mill at present tinder construction led to the following figures:ea exposed to condensation in such a small plant, as compared with one which might be designed for commercial purposes.
